Enhanced percutaneous absorption of ionizable water-soluble drugs.
The percutaneous absorption of diltiazem hydrochloride (DIL) and disodium cromoglycate (DSCG) [representative, respectively, of cationic and anionic water-soluble drugs] was studied in rabbits, using films prepared from water-soluble components. When corresponding fat-soluble counter-ions were added to films prepared using the electrically neutral components polyvinylalcohol and glycerol, the percutaneous absorption of the drugs was enhanced. Furthermore, when non-electrolytes such as BL-9EX or urea were added to the films together with the counter-ions, the bioavailability of the drugs increased. Consequently, it is postulated that ionizable water-soluble drugs are absorbed through skin by forming fat-soluble ion-pairs and additionally that the barrier function against absorption is reduced by non-electrolytes such as BL-9EX or urea. Such non-electrolytes must not hinder the formation of ion-pairs between the drugs and corresponding counter-ions.